An aerobic, Gram-stain-negative, coccobacillus-shaped, non-endospore-forming, pink-pigmented bacterium, designated PN2 T , was isolated from an olive leaf. The strain grew at 15-35 8C with an optimum temperature for growth at 30 8C, and at pH 5.0-7.5 with an optimum pH for growth at 6.0. Growth was observed in the presence of up to 1.02 % (w/v) NaCl. The major fatty acids were C 19 : 0 cyclo v8c, C 16 : 0 and C 18 : 1 v7c. The polar lipids were diphosphatidylglycerol, phosphatidylethanolamine, phosphatidylcholine, phosphatidylglycerol, unknown aminolipids, an unknown phospholipid and an unknown lipid. 
T was 27 %. These data allowed the phenotypic and genotypic differentiation of strain PN2
T from its closest phylogenetic neighbour (R. mucosa ATCC BAA-692 T ). Based on phenotypic and genotypic characteristics, strain PN2 T is classified as representing a novel species of the genus Roseomonas for which the name Roseomonas elaeocarpi sp. nov. is proposed. The type strain is PN2 T (5BCC 44864
Bacteria of the genus Roseomonas were first described by Rihs et al. (1993) . They are Gram-stain-negative with plump coccus, coccobacillus or short rod shapes. Based on 16S rRNA gene sequence analysis, this genus belongs to the Alphaproteobacteria (Weyant & Whitney, 2005) . At the time of writing, 23 species and two subspecies with validly published names are members of the genus Roseomonas, recently recognized species including Roseomonas aerophila (Kim et al., 2013) , 'Roseomonas musae' (Nutaratat et al., 2013) , Roseomonas tokyonensis (Furuhata et al., 2013) , 'Roseomonas aceris' (Tonouchi & Tazawa, 2014 ), Roseomonas alkaliterrae (Dong et al., 2014) , Roseomonas rhizosphaerae (Chen et al., 2014) , 'Roseomonas sediminicola' (He et al., 2014) and Roseomonas soli (Kim & Ka, 2014) . There have been reports on the isolation of Roseomonas species from various sources such as medical and environmental samples including plant phyllosphere. Together, these findings indicate that members of the genus Roseomonas exist widely in nature. Rihs et al. (1993) reported that the DNA G+C content of the genus Roseomonas ranges from 65 to 71 mol%. However, Kim et al. (2013) showed the DNA G+C content of R. aerophila was 73.0 mol%, slightly above values previously reported, and Dong et al. (2014) major fatty acid of this genus was for C 18 : 1 v7c under the conditions studied (Gallego et al., 2006; Yoon et al., 2007; Furuhata et al., 2008 Furuhata et al., , 2013 Yoo et al., 2008; Zhang et al., 2008; Venkata Ramana et al., 2010; Lopes et al., 2011; Kim et al., 2013; Nutaratat et al., 2013; Tonouchi & Tazawa, 2014; Chen et al., 2014; Dong et al., 2014; He et al., 2014 , Kim & Ka, 2014 except Roseomonas lacus TH-G33 T , which had iso-C 16 : 0 as the predominant fatty acid (Jiang et al., 2006) . Cells contained ubiquinone 10 (Q-10) as the major quinone (Kim et al., 2013; Dong et al., 2014; Chen et al., 2014) . With regard to the polyamine pattern, members of the genus Roseomonas have spermidine as the predominant compound (Sánchez-Porro et al., 2009) .
During the course of isolation and characterization of phyllospheric methylotrophic bacteria, strain PN2
T was obtained as a result of a selective isolation technique used to isolate such bacteria in our laboratory. However, methylotrophic growth was not observed after cultivation in liquid medium containing methanol as sole carbon source. According to Nutaratat et al. (2013) , strain PN2
T is therefore considered to be a non-methylotrophic bacterium, even though it was isolated in methanol-containing medium. In this study, we report on the polyphasic taxonomic characterization of strain PN2 T , isolated from an olive (Elaeocarpus hygrophilus Kurz.) leaf collected from Ubon Ratchathani province, Thailand. On the basis of phenotypic characteristics, chemotaxonomic data and phylogenetic analysis, the isolate is considered to represent a novel species of the genus Roseomonas.
Strain PN2
T was obtained after isolation on ammonium mineral salts (AMS) medium (Corpe, 1985) supplemented with 1 % (v/v) methanol by the leaf imprinting method (Chanprame et al., 1996) and incubated at 30 8C for 3 days. The strain was maintained on glycerol peptone agar (GPA) medium (1 % glycerol, 1 % peptone and 1.5 % agar) or yeast extract mannitol agar (YMA) medium (0.1 % yeast extract, 1 % mannitol, 0.065 % K 2 HPO 4 . 3H 2 O, 0.02 % MgSO 4 . 7H 2 O, 0.01 % NaCl and 1.5 % agar) and as a glycerol suspension (20 %, v/v) at 280 8C. Roseomonas mucosa ATCC BAA-692 T (Han et al., 2003) Morphological studies were performed on GPA medium at 30 8C with 3-4 days of incubation. Cell size and shape were studied using phase-contrast microscopy (LABOPHOT-2; Nikon) and scanning electron microscopy (SU8020; Hitachi) after cells were grown on GPA medium at 28-30 8C for 24 h. Gram staining was carried out using a 24 h old culture grown on GPA medium. The presence or absence of endospores was determined using the Schaeffer-Fulton endospore staining method (Schaeffer & Fulton, 1933) followed by microscopic examination. Motility was studied using the hanging drop technique prior to light microscopic observation (CHA; Olympus). In addition, stab inoculation into motility medium (semi-solid medium: 1 % tryptone, 0.5 % NaCl and 0.5 % agar) was also carried out. Catalase activity was tested by the production of bubbles after addition of 3 % (v/v) H 2 O 2 (Duke & Jarvis, 1972) . Oxidase activity was detected by the oxidation of tetramethyl-p-phenylenediamine (Kovács, 1956 ). H 2 S production was detected by placing sterile lead acetate paper strips (Küster & Williams, 1964) into the neck of the tube containing inoculated nitrate broth (0.1 % KNO 3 , 0.5 % peptone and 0.24 % beef extract). A positive result was evaluated as the blackening of the strip after 2 days of incubation. Physiological tests such as growth at different temperatures (10, 15, 20, 22, 25, 28, 30, 33, 35, 37, 40, 42, 45, 48 and 50 8C) , pH (using biological buffers: citrate-phosphate buffer for pH 4.0-7.0, phosphate buffer for pH 7.5-8.0 and glycine-NaOH buffer for pH 8.5-9.0) and NaCl concentrations (0.02-10.02 %) were performed in glycerol peptone (GP) broth. Acid production from D-glucose, D-mannitol, D-sorbitol, D-xylose, lactose and sucrose was determined in Andrade's carbohydrate broth. Hydrolysis of casein (0.5 %, w/v), CM-cellulose (1.0 %, w/v), guanine (0.5 %, w/v), hypoxanthine (0.5 %, w/v), starch (1.5 %, w/v), tyrosine (0.5 %, w/v) and xanthine (0.5 %, w/v) was analysed by using the method of Gordon et al. (1974) . Tween 80 (1.0 %, v/v) hydrolysis was analysed according to Sierra (1957) whereas chitin (0.4 %, w/v) hydrolysis was analysed via a protocol modified from that of Hsu & Lockwood (1975) . The oxidation of 71 carbon sources and tests for determining the sensitivity to different chemicals were determined by using Biolog GENIII Microplates. Enzyme activity and other biochemical characteristics were tested using the API ZYM and API 20NE galleries (bioMérieux), respectively, following the manufacturer's instructions. Susceptibility to antibiotics was tested on Mueller-Hinton agar plates by using antibiotic discs (Kirby-Bauer method; Bauer et al., 1966) . Discs containing the following amounts of antibiotic were used: 10 mg ampicillin, 30 mg chloramphenicol, 30 mg kanamycin, 10 U penicillin G, 10 mg streptomycin, and 10 and 30 mg tetracycline.
The 16S rRNA gene of strain PN2
T was PCR-amplified from bacterial genomic DNA by using universal primers 27F (59-AGAGTTTGATCMTGGCTCAG-39) and 1525R (59-AAGGAGGTGWTCCARCC-39) (Lane, 1991) . PCR products were purified using a Gel/PCR DNA Fragment Extraction kit (Geneaid) and sequenced at the 1st Base Laboratory (Malaysia). The sequence obtained was edited using the Chromas 2.4.3 program (http://www.technelysium.com.au/ chromas.html). For comparative purposes, the 16S rRNA gene sequence of strain PN2
T was compared with sequences of bacterial type strains from the database of the EzTaxon-e server (http://eztaxon-e.ezbiocloud.net/) (Kim et al., 2012) and were aligned by CLUSTAL W version 1.83 (Thompson et al., 1994) . Gaps in the sequences were deleted using the BioEdit program (Hall, 1999) . Then, phylogenetic trees were reconstructed by using the neighbour-joining method (Saitou & Nei, 1987 ) with Kimura's two-parameter model (Kimura, 1980) , maximum-likelihood method (Felsenstein The DNA G+C content was determined at Techno Suruga Laboratory by HPLC as described by Katayama-Fujimura et al. (1984) . Cellular fatty acid analysis was carried out by the Identification Service of the DSMZ using a gas chromatograph as described for the Sherlock Microbial Identification System (MIDI). Strains were cultivated in 50 ml GP broth (1 % glycerol and 1 % peptone) in 250 ml Erlenmeyer flasks and incubated at 30 8C on an orbital shaker (1 g, 200 r.p.m.) for 48 h prior to cell harvest for fatty acid analysis. To analyse for polar lipids, strains were grown on GPA medium and incubated at 30 8C for 48 h. Polar lipids were analysed by TLC using the method described by Minnikin et al. (1977) . The extraction and purification of ubiquinones were carried out according to Yamada & Kondo (1973) and Kuraishi et al. (1985) and compounds were then identified by HPLC as described previously (Limtong et al., 2012) . The level of DNA-DNA relatedness between strain PN2 T and R. mucosa ATCC BAA-692 T was examined on nylon membranes according to the method of Wang et al. (2011) under optimal hybridization conditions (at the optimal hybridization temperature of 53 8C).
The pink colonies of strain PN2
T grown on GPA medium were circular, convex, smooth and with entire margins. Cells were Gram-stain-negative, non-motile and non-endosporeforming. Scanning electron microscopy of strain PN2 T showed that cells were coccobacilli (Fig. S1 , available in the online Supplementary Material). Optimal temperature for growth was 30 8C (range 15-35 8C) and optimal pH for growth was 6.0 (range pH 5.0-7.5). Strain PN2
T grew in the presence of up to 1.02 % (w/v) NaCl. Strain PN2
T did not produce acid from D-glucose, D-mannitol, D-sorbitol, D-xylose, lactose or sucrose. Strain PN2 T did not produce H 2 S based on the sterile lead acetate paper strip test. In addition, antibiotic susceptibility tests indicated that strain PN2
T was sensitive to (per disc) chloramphenicol (30 mg), kanamycin (30 mg), streptomycin (10 mg) and tetracycline (10 and 30 mg) but resistant to ampicillin (10 mg) and penicillin 
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Methylobacterium aquaticum GR16 T (AJ635303) (Fig. 1) , as well as maximum-parsimony and maximum-likelihood algorithms, indicated that strain PN2 T formed a distinct branch within the genus Roseomonas with R. mucosa ATCC BAA-692 T , R. gilardii subsp. gilardii ATCC 49956
T and R. gilardii subsp. rosea ATCC BAA-691 T .
The DNA G+C content of strain PN2 T was 70.4 mol%, a value that is within the range (65-71 mol%) reported for members of the genus Roseomonas (Rihs et al., 1993) . The cellular fatty acid profile of strain PN2
T and of type strains of the most closely related species are shown in Table S1 . The major fatty acids (.10 % of the total) of strain PN2
T were C 19 : 0 cyclo v8c, C 16 : 0 and C 18 : 1 v7c. These major fatty acids are consistent with those found for the type strains of the closest related species characterized under the conditions used in this study (Table S1 ).
The polar lipid profile of strain PN2
T consisted of diphosphatidylglycerol, phosphatidylethanolamine, phosphatidylcholine, phosphatidylglycerol, three unknown aminolipids, an unknown phospholipid and an unknown lipid (Fig. S2) . The profile indicates that diphosphatidylglycerol is the major polar lipid of strain PN2 T . The polar lipid profile of strain PN2
T was almost the same as that of R. mucosa ATCC BAA-692 T (Fig. S3) , Roseomonas gilardii subsp. rosea CCUG 48655 T (Fig. S4) and Roseomonas gilardii subsp. gilardii CIP 104026 T (Sánchez-Porro et al., 2009).
The major quinone of strain PN2 T was Q-10, as also shown for Roseomonas gilardii subsp. gilardii KACC 11652
T (Dong et al., 2014) and other members of the genus Roseomonas (Gallego et al., 2006) . The level of DNA-DNA relatedness between strain PN2
T and the closest related species, R. mucosa ATCC BAA-692 T , was 27 %, which is well below the 70 % cut-off point for recognition of genomic species (Wayne et al., 1987) . Consequently, we suggest that strain PN2
T represents a novel species of the genus Roseomonas, for which the name Roseomonas elaeocarpi sp. nov. is proposed.
Description of Roseomonas elaeocarpi sp. nov. The type strain is PN2 T (5BCC 44864 T 5NBRC 107871 T ), which was isolated from an olive (Elaeocarpus hygrophilus Kurz.) leaf collected from Ubon Ratchathani province, Thailand. The G+C content of the genomic DNA of the type strain is 70.4 mol%.
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